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Introduction
The topic of mental health and wellness of university and college students has been receiving increasing attention, as popular media coverage and empirical research have indicated that post-secondary students are reporting remarkably high levels of stress and instances of mental illness (Adlaf, Gliksman, Demers, & Newton-Taylor, 2001; Casey, 2017; Chiose, 2016; Durand-Bush, McNeil, Harding, & Dobransky, 2015; Ibrahim, Kelly, Adams, & Glazebrook, 2013; Kitzrow, 2003; Lewin, 2011; Lunau, 2012; Scelfo, 2016; Smith, 2016; Stallman, 2010; Warner, 2016) . In 2016, the American College Health Association released a report based on the largest known comprehensive survey on the health of post-secondary students, the National College Health Assessment. Over 43,000 students across 41 Canadian post-secondary institutions were surveyed, and the report revealed that Canadian students are in a state of crisis. A total of 59.6% of respondents reported feeling hopeless at some point within the last 12 months, 89.5% felt overwhelmed, 88.2% felt exhausted, 64.5% felt overwhelming anxiety, and 13% had seriously considered suicide. Students also reported that the top four factors negatively influencing their academic performance were stress (42.2%), anxiety (32.5%), sleep difficulties (28.4%), and depression (20.9%) (American College Health Association, 2016) . Though alarming, these results are in line with other findings about student mental health, since this group traditionally reports higher stress than that of the general population (Adlaf et al., 2001; Ibrahim et al., 2013; Stallman, 2010) , and their levels of anxiety and stress have risen in recent years (Booth, Sharma, & Leader, 2016) .
Indeed, the mental health and wellness of post-secondary students is of particular concern given that the onset of mental illness commonly occurs between the ages of 15 and 24 (Eisenberg, Gollust, Golberstein, & Hefner, 2007; Rao, Hammen, & Daley, 1999) , and that the stressors affecting their mental health may be different than their non-student counterparts or others in a different life stage. Stressors can vary greatly: the biological concept of stress defines a stressor as "anything that throws the body out of homeostatic balance-for example an injury, an illness, subjection to great heat and cold" (Sapolsky, 1994, p. 7) . Stressors observed in students are unique since they are most often related to situational and time-based pressures that exist during short but intensive intervals (i.e., each academic term). Student-specific stressors may include adjusting to the transition into adulthood (Arnett, 1994) , living independently and/or being homesick (Poyrazli & Lopez, 2007) , dealing with increases in academic workload (Archer & Lamnin, 1985) , and multiple and time-sensitive activities such as studying for different exams while completing assignments and lab work (Archer & Lamnin, 1985) . There could also be issues with adjusting to changing personal and professional relationships (Aherne, 2001) , new financial pressures (Aherne, 2001; Archer & Lamnin, 1985) , changes in dietary habits (De-liens, Clarys, De Bourdeaudhuij, & Deforche, 2014) , and sleeping patterns (Lund, Reider, Whiting, & Prichard, 2010) , as well as handling social relationships and risky behaviours (Gerdes & Mallinckrodt, 1994) , extracurricular activities (Stuart, Lido, Morgan, Solomon, & May, 2011) , and family issues (Holahan, Valentiner, & Moos, 1994) . Accordingly, the documentation and assessment of the experience of stress and the effect of stressors on college and university students is a topic of interest for many researchers (Archer & Lamnin, 1985; Beiter et al., 2015; Dill & Henley, 1998; Hurst, Baranik, & Daniel, 2013) .
It is not surprising to note that there is an established relationship between student stress and poor health behaviours and outcomes. For example, undergraduate students who self-report high stress consume a greater amount of unhealthy foods and exercise less than those who do not self-report high stress (Hudd et al., 2000) . Students who experience high levels of worry, stress, or anxiety also sleep less than their lower-stress counterparts (Ginsberg & Gapen, 2007; Hicks & Garcia, 1987; Hudd et al., 2000; Kelly, Kelly, & Clanton, 2001) ; this is a concern since disturbances in sleep affect the body's response system through modulation of the metabolic and stress hormone cortisol (Loss, 1997) . A study on nursing students showed that high stress levels were correlated with poor physical health and psychological distress (Klainin-Yobas et al., 2014) . Subjective perceptions of examination stress in female students were associated with increased levels of leptin (Haleem, Haider, Perveen, & Haleem, 2015) , which is an important hormone in the maintenance of various bodily functions including energy balance (Elmquist, Bjorbaek, Ahiman, Flier, & Saper, 1998) as well as mood and mental health (Jow, Yang, & Chen, 2006) .
Strategies to reduce stress and increase support for mental health among students are now commonplace across most institutions in Canada. For example, McMaster University's COPE program is designed to inform students about mental health while creating an atmosphere that encourages dialogue on the issue (COPE McMaster, n.d.) . The University of British Columbia has a "Healthy Minds Project" that encompasses many initiatives, including regular blog posts about mental health awareness and overall well-being (Healthy Minds at UBC, n.d.). Recently, that university has created an undergraduate course (HEAL 100: Introduction and Principles of Health and Wellbeing) on the topic of mental health and well-being as it relates to issues specific to university students, such as academic success (University of British Columbia, 2017) .
Many universities are training staff and faculty to meet the needs of students. For example, University of Guelph provides online modules that teach about mental health (Canadian Mental Health Association, n.d.), University of Manitoba provides a two-day workshop to help faculty and staff recognize and respond to young people struggling with mental health (University of Manitoba, 2014) , and Queen's University circulates a brief document with guidelines for staff to identify and respond to students experiencing mental distress (Queen's Gazette, 2017). On a broader scale, Jack.org (JACK.org, n.d.) is a national organization that aims to decrease stigma and normalize conversations about mental health among young Canadians. In 2014, the Canadian Alliance for Student Associations released a policy paper requesting federal government intervention to create a mental health policy with a focus on post-secondary students (Bartlett, 2014) , and in 2017 the Ontario Undergraduate Student Alliance declared that mental health of post-secondary students is now a major priority for student organizations across Canada (Canadian Alliance of Student Associations, 2017; OUSA, 2017) . The Government of Ontario has funded the Centre for In-novation in Campus Mental Health (n.d.), providing support services for students including an anonymous, confidential, and free helpline for students in crisis (Good2Talk, n.d.) .
Following a year in which several students died by suicide, Queen's University developed a task force to advise on the development of on-campus support resources for student mental health; the inclusion of a fall break was one recommendation stemming from that report (Walker, Tierney, Clapham, Medves, & Jahchan, 2012) . In October of 2015, a full-week fall break was introduced at McMaster University, in order to provide "students with a meaningful reprieve during a strategic moment in the course of their studies to improve academic performance and mental health and well-being" (McMaster Daily News, 2015) . Likewise, across Canada, one of the most recent and consistent university interventions to support student mental health has been the introduction of a fall break, often with the rationale of reducing student stress, promoting overall mental health, and increasing retention and general academic success (Irish, 2013; Kirnishni, 2014) . While a week-long winter break in February is a common and long-standing practice, the trend toward the adoption of a second break during the fall term has accelerated at institutions across Canada. We recently searched websites from 70 Canadian universities and found that 52 institutions had some form of a multi-day break in the 2017 fall term, and one school plans to add a fall break in 2018. Although several schools have reported internal evaluations of the students' perceptions of a fall break (e.g., Pilato, 2014 ; University of Waterloo, n.d.), there is very little peer-reviewed research on the topic (although see Cramer & Pschibul, 2017; Poole, Khan, & Agnew, 2017) . Given the wide-scale adoption of fall breaks, it is now imperative to investigate whether implementation of such a break does in fact improve the mental health of students. This investigation can help inform the development of effective and evidence-based policy.
Our study was designed to address a gap in the literature about the efficacy of a fall break on the mental health of post-secondary students with the aim to investigate one important component of mental health: student stress. Using established and validated selfreport stress surveys (see Cohen, Kamarck, & Mermelstein, 1983; Crandall, Preisler, & Aussprung, 1992) we assessed overall perceived stress and the number of stressors from undergraduate students at McMaster University in Hamilton, Ontario. We investigated whether student stress would be different after a week-long fall break, in comparison to pre-break levels. During the subsequent winter term, we administered a follow-up survey to document student perceptions of the fall break on their entire fall term experience.
Methods

Recruitment
We advertised the study extensively on campus, using posters and in-class announcements. Additionally, we emailed all undergraduates currently registered at McMaster University (N = 24,473), with a link to an online survey. Students were emailed twice before the fall break in October 2015 (when the survey opened one week before the fall break, and three days later with a reminder email). Immediately after the fall break, all undergraduate students were again emailed and asked to complete a follow-up survey. Ethical guidelines stipulated that students could not be required to complete either survey, but we attempted to increase repeat responders by offering one entry into a prize draw upon participation in each survey. Although students were not required to have completed the first survey to complete the second one, we did link the responses of those that completed both the pre-and post-fall break surveys, using an anonymous unique ID code generated by respondents. Our surveys were designed so that students could skip any questions that they wished to.
Surveys
The surveys were hosted online via the open source web application LimeSurvey, endorsed by our university's Research Ethics Board. Students accessed them directly by clicking on the link in the email; access was only possible for the week following each initial email. After providing consent for the online survey, students were asked a series of demographic questions pertaining to their academic status and several personal characteristics (e.g., faculty, year of study, sleep habits). The personal characteristics were chosen to allow us to identify differences in stress levels between different groups, and the behavioural characteristics were chosen due to their documented links to stress.
Additionally, the online surveys comprised two validated and standardized measures of stress. The Undergraduate Stress Questionnaire (USQ; Crandall et al., 1992 ) is a scale that was developed to assess stress in undergraduate students, out of consideration that this population experiences a unique set of school-related stressors that may not be identified using adult-normed measures of stress. Students indicate which life event stressors (out of 83) they have experienced in the past two weeks. Some examples of stressors listed on this measure include lack of money, had a lot of tests, no sleep, had a hangover, and felt isolated. The USQ has good reliability (test-retest reliability: r = 0.59, split-half reliability = 0.71, internal consistency: KR-21 = 0.81; Crandall et al., 1992) . Validity has also been established: USQ scores increase with self-reported stress and correlate with other measures of stress (see Crandall et al., 1992 , for details). The questionnaire typically takes three to five minutes to complete.
One criticism of the USQ is that it does not provide subjective ratings of the stressfulness of each experienced life event. Since different individuals respond differently to stressors, our survey also included the Perceived Stress Scale (PSS; Cohen et al., 1983) . This is a scale with Canadian norms that assesses the degree to which an individual views their life to be stressful. The scale has 10 items that measure how frequently in the last month respondents have experienced various thoughts and feelings related to stress. Items are scored using a 5-point scale from "never" to "very often." Seven items are reverse scored. The PSS has good reliability and validity (see Cohen et al., 1983 , for details). Norms for undergraduate students are approximately 13, with some variability due to gender and race (Cohen et al., 1983) .
January Survey
In the second week of the winter 2016 term, we again emailed all undergraduate students with a request to complete a brief survey assessing the effect of the fall break on their stress levels and academic performance over the entire fall semester. This survey was designed to provide a comprehensive self-assessment of the effect of the fall break, accounting for its influence on the experience of the final exam period in December 2015. We also included a global question asking students whether they found the fall break to be a good thing for them. As before, students received a reminder email three days after the initial email. This study was approved by the McMaster University Research Ethics Board, in compliance with Canada's Tri-Council Policy Statement on the ethical conduct for research involving humans.
Results
Sample Characteristics
All undergraduate students at McMaster University (N = 24,473) were contacted by email with the request to complete our surveys. Of those contacted, 997 completed the pre-break survey, 1,444 completed the post-break survey, and 1,146 completed the January survey. Demographic data for the two main surveys are reported in Table 1 . Note. Some percentages in this table do not add to 100% for a given variable because participants were able to respond with more than one option, or options with very low response rates (<1%) were not listed here. Note. First generation indicates student is the first in their family to attend post-secondary education.
Overall, the samples provided a good representation of the diversity in the student population at McMaster University (see McMaster University Fact Book 2015-2016 for comparison), however, there were some exceptions to this. For example, there was a moderate overrepresentation of females: 75% of respondents were female but only 54% of students are female. This ratio is consistent with research indicating that females are more likely than males to respond to online surveys (e.g., Sax, Gilmartin, & Bryant, 2003; Underwood, Kim, & Matier, 2000) . There was also a substantial underrepresentation of first-year students: only 4% of respondents were first-year students. Possible reasons for this are discussed below.
Since only 247 participants completed both the pre-break and post-break survey, the majority of the data analysis was completed in a between-subjects format. Within-subjects analyses of the effects of the break showed the same overall patterns, and using the between-subjects data to analyze for effects of demographic variables on measures of stress afforded higher statistical power.
Measures of Stress
Stress was assessed before and after the week-long fall break using two tools. The Perceived Stress Survey (PSS; Cohen et al., 1983 ) assessed the level of stress that students were experiencing. The Undergraduate Stress Questionnaire (USQ; Crandall et al., 1992) measured the number of stressors (out of 83) that students were experiencing.
Stress measures in entire sample. Our main question was whether student stress levels changed in connection with the break. Two independent samples t-tests assessing changes from pre-to post-break revealed that although the number of stressors (USQ) was lower after the break than before, t(2432) = 2.10, p<.05, perceived stress (PSS) was higher after the break, t(1997) = -2.87, p<.01. (Note that modified degrees of freedom were used in the PSS analysis to control for the violation of the assumption of homogeneity of variance.)
Stress measures by demographic groups. In addition to evaluating the effect of the fall break on stress levels collapsed across the entire sample, we were also interested in how stress levels vary according to demographic variables, and whether the stress reported by certain groups is influenced by the timing of the survey. Thus, we completed a series of factorial ANOVAs including time of survey (pre/post) with several key demographic variables (see Figures 1 and 2 ). Note that time was run as a between-subjects variable because only 247 participants completed the pre-break and post-break surveys. General patterns for these analyses are presented in Figures 1 and 2 , and details surrounding mean differences are provided below.
For the purposes of these analyses, main effects of time are not reported, as they were assessed in the analysis of the stress measures in the entire sample (see above). Additionally, our analyses revealed only one significant interaction among these variables, so reports in this section focus only on main effects of each demographic variable, with one exception (see below).
In omnibus analyses that violated the assumption of homogeneity of variance, Welch's correction was used. Pairwise comparisons were completed using the Scheffé test because of unequal group sizes within each demographic variable. If groups had heterogeneous variance, analyses were instead completed with the Games-Howell correction, which corrects for heterogeneous variance between groups and allows for unequal group sizes (Pituch, Whittaker, & Stevens, 2007) . Stressing in the Fall / H. Poole, A. Khan, M. Agnew Gender. According to the USQ, females experienced significantly more stressors (M = 19.16) than males (M = 16.26, F(1,2282) = 41.08, p<.001) . Similarly, PSS scores indicated that females report higher perceived stress (M = 21.24) than males (M = 18.66, F(1,2254) = 74.60, p<.001). Transgender respondents were excluded from these analyses due to small sample size (n = 12).
Mental health diagnosis
Family educational history. There was a significant main effect of generation status on PSS scores, such that perceptions of stress amongst first-generation students (those who are the first in their extended family to pursue post-secondary education) were significantly higher (M = 21.42) than those of students who were not first generation (M = 20.42, F(1,2327) = 12.194, p<.001). There were no significant differences between these two groups on the USQ, ps>.05.
Year of study. Because less than 5% of respondents were in Years 1 and 5, these students were excluded from the main analysis. Omnibus tests comparing USQ scores in Years 2, 3, and 4 students revealed a main effect of year of study, Welch's F(2,1369) = 4.90, p<.01. Post hoc comparisons using Games-Howell indicated that while second-year (M = 18.85) and third-year students (M = 19.04) did not differ in the number of stressors reported (p>.90), both groups reported significantly more stressors than fourth-year students (M = 17.64, ps<.05).
PSS scores also varied by year of study, F(2,2051) = 5.16, p<.005. Scheffé post hoc pairwise comparisons revealed that perceived stress amongst fourth-year students (M = 19.91) was significantly lower than that of second-year students (M = 21.03, mean difference = 1.115, p<.01), and third-year students (M = 20.95, mean difference = 1.032, p = .01). No other differences were significant (p>.90).
GPA. Students were asked to indicate their university GPA by placing it into one of four categories: 0-4 (0%-62%), 5-7 (63%-72%), 8-10 (73%-84%), 11-12 (85%-100%). Since only 2% (n = 48) of respondents fell into the lowest category, our omnibus analysis excluded this group. On USQ scores, there was a significant main effect of GPA, Welch's F(2,971.37) = 12.310, p<.001. Games-Howell post hoc comparisons indicated that students with a GPA of 5-7 reported significantly more stressors (M = 19.95) than students with a GPA of 8-10 (M = 18.05, mean difference = 1.90, p<.005) or 11-12 (M = 17.02, mean difference = 2.93, p<.001). Students in the upper two categories of GPA did not significantly differ in terms of the number of stressors experienced, p>.10.
Analysis of PSS scores showed a significant main effect of GPA, Welch's F(2, 2112) = 17.88, p<.001. Post hoc tests were completed using Games-Howell; this revealed that perceived stress amongst students with a GPA of 5-7 (M = 21.82) was significantly higher than that of students with a GPA of 8-10 (M = 20.00, mean difference = 1.82, p<.001) and students with a GPA of 11-12 (M = 19.80, mean difference = 2.03, p<.001). Differences in perceived stress between students in the two upper echelons of GPA were not significant, p>.80.
Faculty. Only a small portion of respondents indicated belonging to the Faculty of Business (n = 137; 6% of respondents to this question, and only 5% of students in the faculty), so these individuals were excluded from the analysis. Subsequent analyses of USQ scores indicated a main effect of faculty, F(4, 2103) = 2.38, p = .05, however Scheffé post hoc tests indicated no significant differences in number of stressors between faculties, ps>.07. The largest difference between faculties was seen between students in the Faculty of Humanities (M = 19.63) and the Faculty of Engineering (M = 17.51). Note that the Scheffé test was used due to its ability to handle unequal group sizes (Klockars & Hancock, 2000; McHugh, 2011) and because it thoroughly controls familywise error for the high number of comparisons being completed, but it is a conservative test with low statistical power (Howell, 2007) .
Analyses of differences in PSS scores by faculty revealed the only significant interaction in the set of analyses. In addition to the main effect of faculty on PSS scores, F(4, 2077) = 5.26, p<.001, there was also a significant interaction between faculty and time surveyed, F(4, 2077) = 2.50, p<.05. This interaction was further analyzed to establish the pattern of change in perceived stress around the fall break within each faculty. A series of independent t-tests using the Bonferroni procedure to hold familywise error at 0.05 indicated that perceived stress was significantly higher after the break than before the break among students in the Faculty of Science, t(639) = -2.86, p = .004). Students in the other four faculties did not show a significant change in perceived stress (per comparison ps>.01).
Additionally, post hoc Scheffé analyses of the overall differences between faculties showed that students in the Faculty of Engineering reported significantly lower perceived stress than students in the Faculties of Social Science (mean difference = 1.72, p = .005), Science (mean difference = 1.46, p = .009) and Humanities (mean difference = 2.00, p = .002). No other differences were significant (ps>.05).
Mental health diagnosis. Nearly 19% of survey respondents reported receiving a mental health diagnosis (see Table 1 ), and there was a main effect of having a mental health diagnosis on USQ scores, F(2, 2294) = 31.36, p<.001. Post hoc Scheffé tests assessing pairwise differences indicated that those without a mental health diagnosis (M = 17.58) reported significantly fewer stressors than those with a mental health diagnosis (M = 21.29, p<.001) or those who wished to not indicate the state of a diagnosis (M = 20.66, p<.005). There was no significant difference between those who have a mental health diagnosis and those who did not wish to indicate whether they have one (mean difference = 0.63, p>.05). There was also a main effect of mental health diagnosis on PSS scores. Post hoc comparison of means using the Scheffé test indicated that students without a mental health diagnosis (M = 19.87) were experiencing significantly less stress than students with a mental health diagnosis (M = 22.96, p<.001) or students who chose not to report their diagnostic status (M = 22.62, p<.001) . Again, the difference between students who have been diagnosed and those who did not report their diagnostic status was not significant (mean difference = 0.34, p>.05).
Overall health quality. There was a significant main effect of self-reported overall health on USQ scores, F(3, 2288) = 71.62, p<.001. Post hoc Scheffé analyses indicated that students with poor overall health reported significantly more stressors (M = 24.48) than students with fair overall health (M = 21.01, Games-Howell = 4.17, p<.001), good overall health (M = 17.11, Games-Howell = 8.22, p<.001), or excellent overall health (M = 14.57, Games-Howell = 9.85, p<.001). Furthermore, students with fair overall health reported more stressors than those with excellent overall health (Games- Howell = 5.68, p<.001) and those with good overall health (Games- Howell = 4.04, p<.001) . The number of stressors reported by students with good overall health was not significantly different from that reported by students with excellent overall health (Games-Howell = 1.63, p>.05).
There was also a main effect of overall health quality on PSS scores, F(3, 2260) = 241.59, p<.001. Once again, post hoc analyses revealed that perceived stress increased as self-reported health decreased. Specifically, students with poor overall health reported significantly higher perceived stress (M = 27.49) than students with fair overall health (M = 22.53, p<.001) , good overall health (M = 18.52, GamesHowell = 8.97, p<.001), or excellent overall health (M = 15.31, p<.001) . Furthermore, students with fair overall health reported higher perceived stress than those with excellent overall health (Games-Howell = 7.22, p<.001) and those with good overall health (Games-Howell = 4.01, p<.001). There was also significantly higher perceived stress amongst students with good overall health than those reporting excellent overall health (Games-Howell = 3.21, p<.001).
Sleep. Students who said they do not sleep enough reported significantly more stressors (M = 20.13) than students who said they do sleep enough (M = 15.78), Welch's F(1, 2019) = 124.79, p<.001. Similarly, students who judged that they were not sleeping enough reported higher perceived stress (M = 21.77) than those who judged their sleep was sufficient (M = 18.79), Welch's F(1, 1788) = 123.34, p<.001.
Exercise. Students were asked to report whether they exercised 0-4 hours per week, 5-10 hours per week, or 11 or more hours per week. Analyses of responses on this variable revealed a significant effect of exercise on USQ scores, F(2, 2309) = 3.80, p<.025. Post hoc Scheffé tests were not significant, but indicated the largest difference between students exercising least (0-4 hours per week: M = 18.73) and those exercising most (11 or more hours per week: M = 16.21, p = .057).
Further analyses indicated a significant difference between exercise groups on perceived stress, F(2, 2283) = 21.56, p<.001. Post hoc Scheffé tests indicated that perceived stress was significantly higher in students who exercise 0-4 hours per week (M = 21.15) than students who exercise 5-10 hours per week (M = 19.51, p<.001) and those who exercise 11 or more hours per week (M = 18.13, p<.001) . No other differences were significant (ps>.15).
Diet quality. There was a significant main effect of self-reported diet quality on USQ scores, F(3, 2293) = 17.96, p<.001. Post hoc Scheffé analyses of this difference indicated that students with poor diet reported significantly more stressors (M = 21.54) than students with fair diet (M = 18.45, p<.001), good diet (M = 17.36, p<.001), or excellent diet (M = 16.78, p<.001) . No other groups differed significantly. There was also a main effect of diet quality on PSS scores, F(3, 2262) = 71.77, p<.001. Post hoc Scheffé analyses revealed that stress generally increased as diet worsened. Specifically, students with poor diet reported significantly higher perceived stress (M = 24.23) than students with fair diet (M = 20.85, p<.001), good diet (M = 19.04, p<.001), or excellent diet (M = 17.57, p<.001). Furthermore, students with fair diet reported higher perceived stress than those with good diet (p<.001) and those with excellent diet (p<.001). There was no significant difference in perceived stress amongst students with good diet and those with excellent diet (p = .117).
January Survey
Frequency analyses indicated general satisfaction with the fall break: in a forced choice question asking whether the fall break was "a good thing" for them, 80% of respondents indicated the affirmative and only 20% of respondents indicated the negative. Students were also asked to assess the effect of the fall break on their stress levels over the entire fall semester. The majority (69%) of respondents indicated that the fall break decreased stress. However, it is relevant to note that a substantial portion (18%) of students reported that it increased stress over the course of the semester. Evaluations of the effect of the fall break on academic performance were generally positive, with 53% of respondents indicating that it improved their academic performance, and less than 10% indicating a detriment to academic performance (Figure 3 ). One possibility with the fall break was that it would lead to an initial decrease in stress, but would lead to a rebound in December, as the final exam period was compressed. However, 45% of respondents indicated that their exam period was uninfluenced by the fall break (no change in busy-ness), and only 14% indicated that the exam period was much more busy. Finally, students were asked to indicate when they would best like the fall break to be held. This analysis indicated some discontent with the current schedule: while 41% of respondents indicated that the fall break should be held in the same time as it was that year (October 12-16, 2015) , 35% indicated that they would prefer it be held in November, and 16% would prefer it be held immediately before December exams. Additionally, 8% of respondents indicated that they would prefer the fall break not be held at all. Note. Sixty-nine percent of respondents indicated that the fall break decreased stress, whereas 18% reported that it increased stress over the course of the fall semester. Evaluations of the impact of the fall break on academic performance were generally positive, with 53% of respondents indicating that it improved their academic performance, and less than 10% indicating a detriment to academic performance.
Discussion
Despite the widespread suggestion that a fall break will decrease student stress and support student mental health (e.g., Campbell, 2015; Cramer & Pschibul, 2017; CBC Saskatoon, 2014; Elworthy, 2014; Grewal, 2017; Harvey & McGuire, 2012; Irish, 2013; McMaster Daily News, 2015; University of Lethbridge, 2015; University of Winnipeg, 2015; Weber, 2012) , our work indicates that the effects of this intervention are by no means simple or straightforward. Responses from a large sample of students at McMaster University on two validated and standardized measures of stress revealed that although students reported experiencing fewer life event stressors after the break than before it, they experienced higher levels of overall stress. In addition, stress varied according to several demographic variables, revealing some groups to be at higher risk than others for stressrelated problems. For example, female students reported more stress than their male counterparts, first-generation students manifested more stress relative to students from families with members who have attended post-secondary institutions, and students with a lower university GPA reported more stress than those with higher grades. Nonetheless, in a follow-up survey at the start of the winter term, students overwhelmingly supported the idea of a fall break and indicated that it decreased their stress across the fall term.
The complex link between a fall break and student stress is consistent with research on the relationship between stress and vacations in non-student samples. Although stress usually drops during vacation, it often increases to pre-vacation levels once an individual resumes work. For example, some studies have found that employees' self-reported levels of stress were lower immediately after a vacation than before it (Etzion, 2003; Westman & Etzion, 2001 ), but had rebounded to original levels within days (Westman & Eden, 1997) or weeks (Etzion, 2003; Westman & Etzion, 2001 ) of returning to work. Furthermore, a heavy workload upon the return to work can substantially attenuate the stress benefits of a vacation (Strauss-Blasche, Ekmekcioglu, & Marktl, 2002) , and increases in happiness after a vacation are only likely if the vacation is extremely relaxing (Nawijn, Marchand, Veenhoven, & Vingerhoets, 2010) . This may be particularly relevant in the context of the fall break our participants experienced, since many of them commented in our followup survey that the shortened semester led to a particularly dense schedule of midterm exams and assignments immediately after the fall break. If students spent much of their fall break worrying about and preparing for a busy upcoming week of exams (instead of relaxing), they may not have benefitted from the time off, at least from the perspective of stress-reduction. While our survey did not document how students spent their time during the fall break, in a separate study, we asked students to track their activities periodically over the break via a text-messaging response system. We plan to assess the link between break-behaviour and stress in an upcoming publication .
When we examined students' responses collapsing across time (pre-vs. post-break), a general pattern emerged supporting the popular consensus that a healthy lifestyle is associated with positive mental health. That is, if a student's routine included any single variable associated with a healthy lifestyle (such as a healthy diet, regular exercise, or sufficient sleep), the reported stress was lower. This was generally true for both measures of stress (number of stressors and perceived stress).
Based on research indicating that first-year students are particularly prone to stress due to the transitional nature of their life-stage (D'Zurilla & Sheedy, 1991; Towbes & Co-hen, 1996) , we were particularly interested in assessing the effect of the fall break on this group. Unfortunately, we excluded first-year students from our analyses because they were severely under-represented in the sample (only 4% of respondents were first-year students). While we are unable to provide a definite explanation for this low response rate, one possible reason is that first-year students do not yet habitually check their university emails, and thus did not receive the email link to the survey. Considering literature suggesting that first-year students prefer text messaging (SMS) to email (see Harley, Winn, Pemberton, & Wilcox, 2007) and the fact that our surveys were emailed early in the fall semester, slow adjustment to the university email system seems a plausible factor in the low response rate of this group. Another possibility is that the research question was not particularly relevant to first-year students; unlike upper-year students they have not experienced a fall semester with a shorter or non-existent fall break. Future research could benefit from more active or novel methods for recruitment of first-year students.
In spite of the absence of first-year students in the analysis, we found that students in their fourth year of study experienced less stress and reported fewer daily stressors than students in earlier years. In comparison to their under-year peers, fourth-year students might have more strategies and more developed social support networks to cope with stress (Mishra, McKean, West, & Russo, 2000) ; they may also have fewer midterm exams due to the nature of upper-year courses, which often have a major term project instead of numerous smaller assessments. Further research could compare coping mechanisms between junior and senior students, or could follow students longitudinally to see how coping skills change throughout university. Such research could inform universities as they develop programs and interventions to support students.
While it is beneficial to experience a moderate level of arousal for optimal performance (Yerkes & Dodson, 1908) , chronic stress can impair a variety of health outcomes (McEwen, 1998) . Prolonged stressful life events have been shown to correlate with illness (Li & Lin, 2003; Segerstrom & Miller, 2004) . Consistent with this, in our sample, we observed a predictable pattern of student responses in relation to their self-reported health status. Those that reported excellent health also had the lowest levels of stress while those that perceived their health as poor showed the highest stress. Persistently high levels of stress are also linked with decreased mental health (McLaughlin et al., 2010; McMahon, Grant, Compas, Thurm, & Ey, 2003) . A substantial proportion of our sample (almost 19%) reported having a mental health diagnosis. While the fall break is designed to help all students manage stress, one might expect that it is most important to reach those students who already have an increased susceptibility to stress. However, our results indicate that the fall break might not be effective at this: students with mental health diagnoses reported higher levels of stress than the rest of the sample, and this division was not decreased due to the fall break. This is particularly troubling, as the fall break is designed to decrease stress, and this is especially important for students who are already at a disadvantage for managing stress, as we might expect among those with a mental health diagnosis.
Furthermore, many students experience serious stress-related health problems without seeking treatment (Emory University, 2005) . Since depression and anxiety disorders are common in university undergraduates, and indeed often emerge in late adolescence (Merikangas, 2005) , it is imperative that mental health strategies touted by universities are effective at supporting students' mental health. An additional barrier to treatment could be availability of services. While universities habitually provide mental health centres, wait list times are often very long (Arnold, Isai, & Raskina, 2015; Lunau, 2012; Thielking, 2017) . Students may become discouraged or reach a crisis before they are able to access services (Feinstein, 2013) ; more effective campus strategies to decrease stress could prevent this and shorten wait lists. Regardless, our findings indicate that students with a mental health diagnosis may not be adequately supported by the simple introduction of a fall break.
One limitation of our study was the manner in which stress was assessed. Firstly, we did not assess stress levels during the actual break period. As discussed above, it is possible that stress levels decreased during the break but rebounded upon students' return, consistent with literature on stress and vacations (Westman & Eden, 1997) . Such a pattern could explain the students' overall positive perceptions of the effect of the fall break collected in January. Our present approach did not allow us to assess stress during the break itself, but this may be a worthwhile approach to include in future studies. Secondly, all of the data discussed above derive from the respondents' self-reports. As such, the validity of these measures may be limited, for example, by inconsistent interpretations of valence statements (e.g., what constitutes "good" health), socially desirable responses (e.g., over-reporting frequency of exercise), or failures in memory. We have developed a protocol that may allow for validation of self-reported stress through tracking physiological correlates of stress (Khan, Poole, & Beaton, 2018) .
We suspect that the timing of the fall break as well as the name itself might create some confusion amongst students and instructors about how the break should be used. If students, instructors, and university staff have different conceptions of the purpose of the fall break, there will be variation in how students choose to use their time, whether instructors are scheduling course deadlines before or after the break, and the amount of co-curricular programming that university departments offer to undergraduate students. It might be worthwhile for institutions to consider a global test ban one to two days before and particularly after the break to allow students to transition into their regular routines. It might also be worth considering scheduling the break later in the term so that most of the tests and assignments have been completed.
Given the increasing adoption of fall breaks as a strategy for reducing student stress, it is critical to examine their efficacy. Through our work we hope to initiate dialogue about the importance of evidence-based decisions in the development of stress-reduction interventions to support student health and well-being.
